We describe here four sibs, born to consanguineous, healthy, asymptomatic parents. Three of these infants had a rapidly fatal course in the neonatal period; death was attributed to congestive heart failure with radiographic evidence of cardiomegaly in all of them. Necropsy was done in only one of them and showed the typical findings of tuberous sclerosis complex (TSC) in the central nervous system (CNS), kidneys, heart, and liver. The fourth sib, currently 2 years old, also has typical signs of TSC, namely hypomelanotic skin macules and calcified subependymal nodules. Both parents and a living maternal grandmother had appropriate examination, which included skin inspection under Wood's lamp, dental examination, fundoscopy, echocardiography, abdominal and renal ultrasound, and head CT and MRI scans, and no signs of TSC were found in either parent or 
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We describe here four sibs, born to consanguineous, healthy, asymptomatic parents. Three of these infants had a rapidly fatal course in the neonatal period; death was attributed to congestive heart failure with radiographic evidence of cardiomegaly in all of them. Necropsy was done in only one of them and showed the typical findings of tuberous sclerosis complex (TSC) in the central nervous system (CNS), kidneys, heart, and liver. The fourth sib, currently 2 years old, also has typical signs of TSC, namely hypomelanotic skin macules and calcified subependymal nodules. Both parents and a living maternal grandmother had appropriate examination, which included skin inspection under Wood's lamp, dental examination, fundoscopy, echocardiography, abdominal and renal ultrasound, and head CT and MRI scans, and no signs of TSC were found in either parent or in the only living grandmother. By history alone there is no other relative with signs or symptoms suggestive of TSC. Linkage analysis and loss of heterozygosity (LOH) investigations on a variety of lesions obtained from postmortem and tissue or blood specimens from all available family members studied failed to identify a microdeletion in the chromosomal regions where TSC genes are located. It TSC is an autosomal dominant condition characterised by the presence of hamartias and growth of hamartomas in one or more organs.' Although CNS, skin, kidney, heart, retina, and lung are most commonly involved, nearly any organ in the body can be affected. 1-3 The disease prevalence is estimated at 1:6000 and two-thirds of cases are sporadic resulting from [2] [3] [4] mutations.
Linkage analysis of TSC families has shown there is genetic heterogeneity with two loci involved: TSC 1 is in chromosome region 9q345 and TSC2 is in 16p 13.3.6 Recently, loss of heterozygosity has been reported in TSC hamartomas for TSC 1 and TSC2 linked markers. 8 The number of families with defective TSC 1 or TSC2 genes is approximately the same9 and mutations of each of these two genes do not produce a distinct phenotype.'0 There is a wide variation in expression within families' 2 4 and no instances of a "skipped" generation have been noted."
We report on three sibs, born to consanguineous and healthy parents, all of whom had a rapidly fatal course and died in the early neonatal period from congestive heart failure. Necropsy showed in one of them the classical findings of TSC in the CNS, kidneys, liver, and spleen, and multiple rhabdomyomas of the heart; a fourth sib who is still alive had hypopigmented maculas and calcified subependymal nodules. distributed over both cerebral hemispheres, with frontal lobe predominance. The heart displayed several white to yellow-tan intramural tumours, a few millimeters to several centimeters in diameter, irregularly shaped but well demarcated from the surrounding myocardium, protruding over the epicardium and the endocardium to occupy the cardiac chambers ( fig 2) . Sectioning of the liver showed a normal, brownish-tan lobular architecture; sectioning of the spleen showed an irregular surface with numerous nodules measuring 8 mm in diameter, raised above the surrounding parenchyma. Renal examination showed multiple bilateral microcysts throughout the parenchyma, involving both cortex and medulla. Microscopic examination of the brain showed conspicuous histological disorganisation with disruption of the normal cortical pattern, paucity of neurones, increased astrocytic nuclei, and the presence of large dysplastic neurones. Light microscopy of the myocardium showed circumscribed but not capsulated clusters of glycogen filled myocytes (fig 3) . The liver was disorganised in some places by the presence of groups of a few to as many as 50 rounded hepatocytes, 80 mm in diameter, con Possible explanations for this unusual family history include: (1) a recessive form of tuberous sclerosis; (2) non-penetrance or incomplete penetrance of the disease in one of the parents; (3) gonadal mosaicism in one of the parents; (4) a new mutation in each child. The latter is extremely unlikely. Although there is no compelling evidence that TSC can be inherited as anything but an autosomal dominant disorder, the suggestion that the few instances of affected sibs with apparently normal parents, and our cases with consanguineous non-expressing parents, may result from an autosomal recessive gene defect with a similar clinical phenotype is theoretically possible, and could account for the marked intrafamilial heterogeneity.' By contrast, there are no previous published reports, as far as we know, of TSC families with more than one affected sib, unusually severe manifestations of the disease, and completely normal consanguineous parents. However, more plausible explanations exist. It has been long recognised that expression is highly variable and minor manifestations may be missed in mildly affected subjects. ' were reminiscent of the lesions of the brain, heart, and spleen. As in rhabdomyomas, a few of these hepatocytes looked like "spider cells".26 To the best of our knowledge, there are no previous descriptions of hepatic abnormality identical to this. 1 25 The authors wish to thank Dr Bernd Scheithauer (Rochester, USA) for his valuable support in reviewing the original brain slides of patient II. 1, and Dr Susan M Huson (Oxford, UK) for her valuable suggestions and helpful discussion. Financial support from Telethon Italy, Grant No E-143, and from Associazione Emma ed Ernesto Rulfo per la Genetica Medica is gratefully aknowledged. We wish to thank the Italian Lay Group "Associazione Italiana NeuroEctodermosi (AINE) -Sicilia Orientale" for their valuable support.
